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Abstract: This paper provides an estimation of the money demand in China using 
a basic theoretical framework based on the quantity theory of money. Besides 
conventional independent variables included in the quantity theory of money, 
both the expected rate of inflation (serving as the measure of the opportunity cost 
of holding money) and the extent of monetization in China (serving as an 
institutional variable) are included in the money demand function. It is supposed 
that changes in the demand for money in China between 1952 to 1989 were 
highly correlated with the institutional shifts in monetary sector. 
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1. Introduction 
In recent literature, the money and banking system reform in China is 
analyzed from a number of different aspects: money demand (Chow,1987; 
Szapary, 1989), inflation (Feltenstein & Farhadian, 1987; Perkins, 1988; 
Yi,1990), soft budget constraint (Kornai, 1986; Qian,1994), overdraft of fund 
and monetization (Feltenstein and Ha, 1991). Though the conclusions obtained 
from these works are perhaps tentative, and not all of them will emerge unaltered 
from the closer study of the theories, one thing that will not change is that the 
significance of the demand for money derives from variables that are important 
in their own right. The behavior of real income, the interest rate, and the general 
price level have a vital bearing on the economic well-being of any community. 
The purpose of this paper is to further our understanding of the evolution of 
China's economic reform by examining the changes in money demand as well as 
the major influencing powers underlying these changes. 
This paper is going to estimate the demand for money in China using 
annual data from 1952 to 1989 and quarterly data from 1983 to 1989. It is the 
major objective of this paper to find an adjusted quantitative money demand 
model to reflect and simulate the profound institutional changes in money and 
banking sector during the economic reform. 
The contribution of this .paper to the current literature is the following. 
First, the major characteristics of demand for money in China are discussed. 
These "Chinese characteristics" originate from the unique aspects of the Chinese 
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system: a centrally-planned and underdeveloped economy in transition. Second, 
this paper shows that the demand for money has changed profoundly during the 
reform. The monetization process, the 1984 establishment of the central bank, 
the rapid growth of the private sector in the whole economy, and the 
decentralization of the highly centralized economy provide enough evidence to 
justify that ~e demand for money should be estimated separately for the periods 
before and after the reform. Third, the money demand functions are derived for 
the semi-reformed economy. Besides the traditional transactions demand 
variables (Chow, 1987), the expected rate of inflation (as a measure of the 
opportunity cost of holding money) and the monetization process are also 
incorporated into the demand function. As a result, the explanatory power of the 
money demand equation has increased significantly. Although this paper 
focuses on China only, the problems addressed here are quite common to other 
centrally-planned or developing economies. 
The next section illustrates some important characteristics of the demand 
for money in a centrally-planned, developing economy. Section III argues that 
the money demand function has changed in response to institutional changes 
during the reform. Section IV gives a detailed description of the data set adopted 
in the empirical test. Section V focuses on the derivation of the money demand 
function and the analysis on the results of empirical tests, including the 
comparison with other results found in the literature. Section VI provides 
summary of the results obtained in this paper. 
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2. The Pre-reform Economic System in China 
Prior to 1978, "China was undeniably a command economy. China 
differed from the Soviet and Eastern European socialist systems in the pattern of 
resource and skill endowment it possessed on the eve of socialist development, 
and --partly because of this difference -- in many of the specific forms of its 
economic system"(Ward, 1980). The most important factor separating China 
from the Soviet Union and Eastern European socialist systems was that China 
was much poorer. In the early 1950s, China was among the poorest third of 
countries. A little more than two-thirds of the Chinese population was rural. 
China's poverty was also manifest in much lower levels of output per worker in 
agriculture and industry than in Eastern Europe. More broadly, "China's poverty 
meant that it was weakly endowed with the whole range of skills needed to 
operate any economic system, including the command economy" (Naughton 
1995). Under so poor economic background, China's central command economy 
has taken a unique tact in dealing with the reality. Next, I am going to discuss 
some important issues related to money demand in China. These problems are 
either deeply rooted in a centrally-planned system or in intrinsic aspect of a 
developing economy. 
2.1 Strict controls over labor and remuneration 
Prior to 1978, China maintained very strict controls over labor and 
remuneration. Migration to cities by rural individuals was forbidden due to the 
existence of a large rural population. Only a modest intake of rural workers into 
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the industrial economy was permitted through tightly restricted recruitment 
programs. "This small flow into urban areas was more than overbalanced by the 
draconian program of rural rustication. 17 million urban school-leavers were sent 
to the countryside to work1. All were sent down for indefinite periods, perhaps 
permanently, and most in fact worked in the countryside for many years" (Yang, 
1985). Within the cities, labor mobility was virtually nonexistent. For most state 
workers, a system of permanent employment evolved (only a group of casual 
workers, amounting to about 15 percent of total employment, was outside this 
system). Permanent employees not only stayed in a single enterprise for life; they 
often could pass their jobs on to their children when they retired. It was illegal in 
principle and impossible in practice for firms to fire workers, and quits were 
almost unknown. All workers were assigned specific job classifications, and the 
enterprises had no authority to reclassify workers. Chinese wages were 
essentially frozen after the beginning of the Cultural Revolution. Bonuses and 
piece rates were folded into base wages, and workers no longer received any 
material reward for superior performance. Promotions occurred only when the 
national government legislated a nationwide promotion quota, in the course of 
1 During this period, the College Entrance Examination was canceled. All high school students except for 
some with strong political background could not enter the Colleges the number of which was reduced 
greatly after 1966. Many arts and humanities college were closed. So the policy calling on the young born 
in city to rusticate in fact was to alleviate the unemployment pressure in Urban industry. (Hua, 1988) 
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which individual enterprises were generally instructed what type of the worker to 
promote. 
2.2 Lack of financial securities 
It is much easier to give the definition of demand for money when there 
exist alternative ways people can choose to invest their money. In economic 
theory, money demand represents people's willingness to hold money instead of 
bonds, stocks, real estate and other forms of investments. In China before 1978, 
the latter forms of asset-holding were at a very primitive stage or even 
nonexistent. The only exception is that peasants invested most of their income 
in house construction. The financial market and real estate market were still in 
their primitive period. Until 1992, the total amount of securities was 
RMB2190.80 billion ($24.4 billion), which includes government bonds, keypoint 
project bonds, municipal bonds and some other kind of securities, the face value 
of the shares sold was RMB 6.6 billion($ 0.81 billion). The total value of bonds 
and stocks was only 11 % of M2. The M2 value at the end of 1992 was RMB 
1720.2 billion ($212.35), (Statistical Yearbook of China, 1992). On the one 
hand, the parallel expansion of the supply of, and the demand for, savings 
naturally raised the need for financial intermediaries. On the other hand, while 
banks as financial intermediaries were encouraged as a matter of policy since 
1979, other forms of financial intermediaries were restricted. Virtually no stocks 
and debentures were allowed to be issued and even the issue of government 
2 RMB represents Renmingbi -- the title for China's currency. (1$= 8. lRMB) 
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bonds was very limited. Since stocks and bonds are not money, but cash and 
demand deposits are, the over-domination of banks in the process of financial 
intermediation contributes to the monetary expansion. From this point of view, 
the monetary expansion in China can be related largely to the underdevelopment 
of capital markets. Figure 1 plots households' net savings and increasing 




RMB:hn 1979 1982 1985 1988 
Households' net savings 
Increment in households' deposiu and cash holdings 
Figure 1 Households' net savin11:s and non-security financial assets 
Note. From Statistical Yearbook of China. 1992, p.655. 
The close correlation between household net savings and the increase in 
household non-security financial assets is clear. The gap between the two curves, 
however, increases gradually, which reflects both data set imperfection and an 
increase in households' purchase of other financial instruments. 
So considering almost nonexistence of other types of financial assets, 
does the concept of the demand for money make any sense? To address this 
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question further, let us assume, for simplicity, that there are only two types of 
assets available for household to choose: money and commodity --no security 
(this assumption was close to the reality in China before the reform, and other 
centrally-planned countries). Under such circumstances, some basic assumptions 
of the traditional theory of demand for money such as transaction demand and 
precautionary demand for money are still relevant. A typical consumer faces the 
decision on how to distribute his wealth between money and consumer goods. 
Transaction demand for money is a function of income, and precautionary 
demand for money is the function of interest rate or some other measures of the 
opportunity cost of holding money. As long as people have consumer goods as 
an alternative, the fact that money is the only financial asset will not spoil the 
analysis. But when the consumer goods are not available and people are forced 
to deposit their money in banks, shortage of goods makes the lack of financial 
securities become problematic. During the reform, more and more financial 
securities and real investment opportunities became available, so the essence of 
demand for money in China is getting closer to the standard definition in the 
pure market economy. 
2.3 Do involuntary saving and financial overdraft exist in China? 
The discussion of why money is not spent but saved must start with a 
conceptual clarification. The expression "saving" is used in many senses. I adopt 
the following definition: saving in any period is the difference between the stock 
of money held by some economic units at the beginning of one period and at the 
Money Demand Determination in China 8 
end of that period. Saving is the increase in the stock of money over the period. 
So the above question turns to be the following: what kind of incentives 
encourage households in socialist economy to hold and accumulate money? I do 
not intend to give a full answer but only list a few important factors. 
1. Transactions motive. Money flows into the households with 
interruptions. The times when it arrives may differ from the times when payment 
is due. To bridge the gaps, a stock of money is needed. In itself, this is trivially 
true; the transactions motive operates in any monetary economy. "But the special 
feature added in a shortage economy is the protraction of transactions because of 
searching and waiting. This may work towards increasing money holdings." 
(Kornai, 1980). 
2. Voluntary prior saving. With rising living standards, the consumption 
of expensive consumer durables or services becomes more important. Most of 
these goods or services must be paid for in cash. Few goods can be bought by 
installments in socialist economy. Thus, the purchase price has to be saved in 
advance. Motive 2 is related to shortage, but only indirectly. In a system where 
the seller finds it difficult to make a sale, he tries to facilitate and stimulate 
purchases through hire-purchase and other forms of consumer credit. The low 
level of consumer credit in the shortage economy reflects the fact that selling is 
not a problem there. Saving motive 2 links up three explanatory factors: Engel's 
law (an increase in the share of expenditure on expensive durables as total 
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consumption increases); the increasing share of market schemes in distribution; 
and final shortage. 
3. Purchase alertness. In a socialist economy, not only forced saving but 
also forced spending exists. An alert buyer purchases not when he wants to 
consume some goods but when some goods are available. It is usual to say that 
every member of the household is recommended to carry a shopping bag in case 
he or she finds something worth buying. If seeing a queue, he or she should join 
it just to be safe and he can ask later what is being allocated. If so many people 
want it, he or she will certainly want it too. But, someone acting in this alert way 
needs not only a bag and a good eye, but money as well. Once he has joined the 
queue he has to pay when his turn comes. "It is precisely with major items that 
supply is capricious and intermittent, and the market is unpredictable. Of course, 
this is just a reflection of shortage" (Kornai,1980). To this extent, the saving 
done for motive 3 is produced by shortage. The less stable and predictable supply 
is, the more household is forced to accumulate money reserves, the size of 
which depends on its aspiration level. 
4. Precautionary motive. This motive appears in every system. People put 
aside money for their old age, or for unexpected expenditures caused by 
accident, illness, or unforeseen difficulties. True, sick-pay, pensions and so on 
are guaranteed by the state. But their size does not keep pace with growing 
expectations of much of the population or with the living standards they wish to 
maintain in illness or retirement. In a socialist society there is not a wide range 
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of opportunities for investing money. In practice, the precautionary reserve of 
households can take two forms, either a financial stock (cash or saving deposit) 
or real liquid assets which may even go up in value. 
5. The speculative motive. The legal rate of bank interest at most induces 
people not to let the money stand idle at home but to open a savings account. As 
far as I know, the bank interest rate as a source of income does not encourage 
anyone to save. Feltenstein and Ha (1991) estimate the extent to which the price 
level was repressed in China and show that the decline in observed income 
velocity of money was due to involuntary savings by households. They construct 
a "true" price index, by which they are able to demonstrate that the "true" 
velocity of money is statistically constant. By the end of 1988, the "true" price 
index is 114% higher than the official index, assuming that the two were equal at 
the beginning of 1979. They conclude that there was a monetary overhang in 
China in the sense that excess money was being held by households over the 
nominal value of transactions. Consequently there was repressed inflation and 
forced saving. Except the conclusion that the monetization factor is unimportant 
in explaining the money demand, other conclusions obtained by Feltestein and 
Ha are reasonable. If we .do not trust the official index and assume a higher 
"true" price, we could get a similar conclusion. But other research points out that 
it is implausible to believe that there exists a long-term shortage in the 
commodity market(Portes and Santorum, 1987). Here I argue that, although 
forced saving existed to different degrees over the period under study, forced 
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saving does not explain the bulk of the changes of broad money. I think there 
are two reasons. First, the money supply is strictly controlled. The low income 
plus high employment guarantee offered people little incentive to save. Even 
though people wanted to accumulate money, they actually did not have much to 
save. According to Qian (1988), the household average savings rate (saving as 
percentage of disposal income) is less than 5%. But I found that the domestic 
saving rate (total domestic saving divided by national income) was very high at 
27.8% on average during the period from 1952 to 1978. Most of the savings 
directly came from the government at all levels. Except during the period of the 
"Great Leap Forward" from 1959 to 1961, there were almost no financial 
overdrafts before the economic reform when the price was frozen for many 
years. Second, since the economic reform started in 1979, household saving 
became more and more important and consumer goods markets gradually 
matured and have been in a relatively good shape. So considering the reality I 
think it is hard to argue that the bulk of the rapid increase of the household 
saving has been forced. In this regard one observation is worth mentioning here: 
during the economic recession of 1989-1991, the consumer goods market 
became a buyers' market to a large degree. Most durable consumer goods 
became available at a better quality and reasonable prices. The inflation rates 
were 2.1 % and 2.9%, respectively, for 1990 and 1991. However, the slack 
demand did not come to an end until the first quarter of 1992. During this 
period, household savings soared continuously: So we can say without doubt that 
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these savings are voluntary rather than forced. It also suggests that whether there 
exist involuntary savings largely depends on the people's expectation on future 
price level. 
2.4 Which price index should be used: official or market ? 
Generally speaking, money demand refers to the demand for real money 
balances. We then have to consider which price index should be employed to 
convert nominal money demand into real money demand. I found that some 
varied results in the recent literature attribute partly to the different price indices 
that were used (Feltenstein and Ha, 1991; Szapary, 1989). The general index of 
retail prices is one of the five price indices regularly published in the Statistical 
Yearbook of China. In the 1981 edition of the Statistical Yearbook of China (pp. 
519-520), the following explanations are given: 
In China there are several ways in pricing commodities, including list process of 
the state-owned commercial departments and the free markets (fair trade), the 
negotiated price and the purchasing price of the surplus farm and sideline products. 
Therefore, apart from the indices of the list price, it is important to compile the general 
retail price index and the general index of the cost of living of the workers and staff 
members, both of which include the list retail price and the negotiated retail price in 
free market, as well as general purchasing price indices for farm and sideline products 
that include the list purchasing price, negotiated purchasing price and the purchasing 
price of surplus farm and sideline products. The actual value for sales and purchases 
based on different prices is taken as weights for calculating the general indices. 
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( 1) The index of the list retail price is calculated by the formula of weighted 
arithmetic mean. The weights used are adjusted annually based on the data of actual 
retail sales. The markets and items of commodities selected for calculation have been 
on the increase. At present more than 140 cities and 239 county towns are selected as 
the basic units for data collection: 450 items of commodities in the cities and 400 in the 
county towns are included in the calculation. The price of a standard commodity from 
each item of products is adopted in the calculation. 
(2) Free market price index of urban areas covers consumer goods only, and free 
market price index of rural areas covers consumer goods and agricultural producers 
goods. 
Almost identical explanations are found in the later editions ( 1984, 
pp.569-579; 1985,pp. 672). For convenience, I adopt terms widely accepted in 
the literature-- call the former Official Price Index (OPI) and call the latter 
Market Price Index (MPI)--although both indices are calculated and declared by 
State Statistics Bureau, an official agency under the State Council. OPI is 
calculated as a weighted average of official prices, negotiated price and market 
price. OPI has its own advantage: it is calculated on a broad basis which could 
be seen from its calculation methods described in the paragraph above. The OPI 
obviously underestimates the price level for reasons. First, OPI gives too much 
weight to the state-run business. OPI is calculated mainly from official prices 
most of which represent the price level under a centrally-planned economic 
system and do not reflect the real price level faced by the consumer. Second, 
during the process of statistical sampling the local authorities who are in charge 
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of the local market sampling deliberately report the price level lower than its 
actual level. Local authorities do so only because a low price level implies their 
excellent performance in controlling the inflation and can give them more 
opportunity to be promoted or praised by higher-level authorities. This 
conclusion has been affirmed by independent research conducted from different 
points of view (Feltenstein, Lebow and Van Wijnbergen, 1990). 
On the other hand, the Market Price Index(MPI) is obviously the result of 
the interaction between market demand and market supply. This is the advantage 
of MPI. But it also has two shortcomings. First, its statistical base is not so 
broad as the OPI. Most commodities in free markets are agricultural and light 
industry products. Second, due to the coexistence of state-run business, the MPI 
tends to overestimate the price level. For example, let's suppose there are 100 TV 
sets available in the market, 90 of them are sold at a low price, but only those 
consumers with a coupon issued by local commerce department can buy them at 
that price. The remaining 10 TV sets are sold freely in the free market. Thus it is 
not difficult to see that the price in the free market is much higher than the 
coupon-need price. Actually the former condition is a satisfying one for 
measuring the real price level. Although the OPI and MPI have their own 
limitations, at least they offer two polar cases 3. The real price level must lie 
3 From Table 1 below, we can easily find that the MPI calculated with the market price is always higher 
than the OPI calculated with official price index. But the inflation rate does not follow this pattern; the 
inflation rate calculated with MPI is not always higher than the one calculated with OPI. 
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somewhere in between. So a natural alternative is to create a mixed price index, 
which is a weighted average of MPI and OPI. Certainly the weight should vary 
according to the time period. Generally speaking, in the early stage of reform, the 
OPI should get more weight. As the reform progresses, the MPI should be more 
and more important and receive more and more weight accordingly. In the 
Appendix A of this paper, a mixed price index is constructed. 
When we come to estimate the money demand in China, we should keep 
in mind all the above "Chinese Characteristics." Furthermore, it is worthwhile to 
review the institutional changes following the economic reform started in 1978. 
In next section, I will discuss these changes in detail. 
3. Changes in The Financial System Since 1978 
After the death of Mao in 1976, an ideological crisis ensued. The 
enthusiasm for realizing communism at the expense of a slow improvement in 
living standards faded. It was in this social background that the new 
development strategy was formulated and economic reform was initiated. The 
new development strategy defined the ultimate objective of socialism as 
sustainable growth in living standards. The target of quadrupling gross industrial 
and agricultural output from 1980 to 2000 was linked to the quadrupling of per 
capita income (up to $800-1000 in Year 2000) over the same period. Although 
debates about reform strategy are evolutionary in nature, there has been a broad 
agreement among the policy-makers on the following issues: 
1. Economic management needs to be decentralized. 
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2. A market mechanism needs to be introduced. 
3. Development of the private sector needs to be encouraged. 
4. An effective macroeconomic management system based on indirect 
control should be established (in China people regard the macroeconomic 
management through economic plan as direct control, the counterpart, indirect 
control; means the control through market mechanism). 
The demand for money in China has changed significantly in the 1980s 
due to economic development and institutional changes during economic reform. 
Consequently, the money demand function should be estimated separately for the 
periods before and after the reform. So far, many systematic econometric studies 
have been done on the Chinese economy at the aggregate level. While all of 
them reveal some truth, they have a common deficiency --their econometric 
models are not estimated separately for the periods before and after reform4. If 
the above claim is valid, then we have to reconsider the econometric results that 
pool the data in both periods. This is a typical example of a Lucas(l976) critique 
of econommetric policy evaluation. It shows that it is crucial to take economic 
development and institutional changes into full account in building econometric 
models. 
4 For example, Chow (1987) employs the data from 1952 to 1983 to estimate the money demand in 
China. Feltenstein and Farhadian (1987) estimate the money supply and repressed inflation between 1954 
to 1983. Chen (1989) analyzes the causal relationship between money and other macroeconomic 
variables. Portes and Santorum (1987) estimates the excess demand problem in China by using the data 
from 1955 to 1983. 
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Although a book could be written to document the profound changes in 
the economic system during more than fifteen years economic reform, the 
following three characteristics are important to consider. (a) the Monetization 
Process; (b) Household Inflationary Expectations; and ( c) the Establishment of 
the Central Bank and the continuous development of the banking system. Let us 
discuss them in order. 
3.1 Monetization process in China 
We can start our disscussion of monetization with the exchange equation: 
V=Py/M (1) 
Taking the natural log of equation ( 1) and then differentiating, we get 
• • • • 
V+M=P+y (2) 
where the dots in the notation in equation(2) represent growth rates. 
During the reform period, the growth rate of the money supply has been 
consistently greater than the sum of the growth rate of GNP and the inflation 
rate, regardless of which measurement of money (MO, Ml,M2) is used. To 
explain this phenomenon, let us define excess money as the growth rate of 
money minus the sum of the real GNP growth and the official inflation rate. 
• • • 
EM= M-(y+P) 
• • 
where EM denotes the excess money, M is the growth rate of money, y 
• 
represents the growth rate of real GNP and P is the official inflation rate. 
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For simplicity, we will concentrate our discussion on the excess money in 
the narrow sense (currency in circulation) in this section. Tables 1.1 and 1.2 
provide information on the growth rate of money, real GNP, and the inflation 
rate, the excess money defined as above, and the income velocity of money. The 
following three points can be observed from the two tables. First, the money 
supply increased rapidly during the period 1978-1992. The currency in 
circulation, MO in 1992 was about 20 times of that in 1978. Second, the money 
supply increased more rapidly than the growth rate of real GNP plus the rate of 
inflation. From Table 1.2, we see that EMO was all positive in this period except 
in 1989. This clearly indicates that there was excessive money supplies. Third, 
the income velocities of currency in circulation and M2 have decreased at a rapid 
rate for this period. 
From the point of view of the quantity theory money, this was quite 
natural since the velocity is calculated by nominal GNP divided by nominal 
• • • • • • 
money. When the velocity Vis constant, M =(P+ y). If M >(P+ y), then the only 
way for the equation (2) to have held is that was negative, which means the 
velocity decreased. 
The increase of money supply has been consistently greater than the sum 
of the GNP growth rate and inflation rate. Where did the money go? 
In a developing country like China, the economy could be divided into 
two parts: monetized and nonmonetized. When we consider the demand for 
money in China, there is an extra demand for money, besides the regular 
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transaction and precautionary demand, caused by the monetization process. The 
term "monetization" here refers to the process in which the proportion of the 
economic activity conducted using money as the medium of exchange increases. 
As an economy develops not only does the total output increase, so too does the 
proportion of the economy that is monetized. Consequently, the money supply 
should increase not only in proportion to the growth of the economy, but also to 
accommodate the newly monetized sectors. With this in mind, we can define 
the real GNP as y = Ay + (1-A)y, where A is the proportion of the economy 
monetized. So in accordance with the quantity theory , the demand equation for 
money should be revised to: 
MV='Ayp (3) 
Here M refers to the nominal money supply, V refers to the velocity of 
circulation of money, and the p is the general price level. By taking natural 
logarithm and differentiating on both sides of equation (3) we have: 
• • • • • 
M+V-y-A.=p 
• 
If we assume that the velocity is constant (i.e. V = 0), then we have 
• • • • 
M = p+ y+A., which says that money supply should increase not only in 
proportion to the growth of the economy, but also to accommodate the newly 
• • • 
monetized sectors. Only when M > y+A.(i.e. when growth in money supply 
• • • • 
5 M =(dM/dt)/M, V =(dv/dt)/V all other variables in Eq(2) are defined in same way as Mand V. 
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exceeds the sum of the growth rate of income and growth rate of monetized 
sector in the whole economy ), will the price level go up. In the standard 
• • • 
quantity theory excess growth in the money supply is shown as ( M - p- y), 
• 
which in this model is equal to A , the rate of monetization. This means that the 
excess money is not really "excessive," it is the amount of money needed to 
accommodate the newly monetized section. 
Two factors basically determine the monetization process: the degree of 
economic development and the institutional or structural change of the economy. 
In the case of China, both of these factors are changing as the reform goes 
forward. There are various ways to estimate A., the proportion of economy 
monetizied. Unfortunately none of them is very systematic. After all, 
economic development and monetization in a developing country are often 
interwoven together. It is difficult to arrive at a precise measure of the 
monetization process. 
A detailed and sector-by-sector analysis of the China's monetization 
process was made by Yi (1991). His analysis shows that the rapid monetization 
occurred during 1979-1985, because the Household Responsibility System(HRS) 
was adopted in the agricultural sector, and the proliferation of private business 
and Township & Village Enterprises engendered an extraordinary demand for 
money. Consequently, most of the excess money was absorbed by newly 
monetized economy and inflation was moderate in this period. However, since 
1985 the monetization progress has slowed down somewhat. The economy 
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could no longer fully absorb the excess money. The excess money which could 
not be absorbed by the relatively slow growing real GNP contribute a lot to the 
inflation that occurred after 1985. 
3 .2 Estimates of the inflationary expectation 
In the traditional money demand model, the interest rate serves as an 
explanatory variable to measure the opportunity cost of holding money. Interest 
rates in China have not reflected this kind of opportunity cost because they were 
fixed at arbitrary levels that were much below market equilibrium rates. One 
alternative is to use the expected rate of inflation as a measure of the opportunity 
cost of holding money. Figure 2 shows the natural logarithm of the official and 
market price indices for the period 1952-1989. From Figure 2, it is not difficult 
to see that the official retail price level has been virtually frozen from 1952 to 
1978. The market price level was also relatively stable before economic reform 
except for the period from 1960 to 1963. So it is safe to say that the inflation 
rate is extremely low before the reform. Since economic reform started, the 
Chinese economy has been haunted by rampant inflation. 
A detailed discussion on inflation in China is available in Perkins (1988) , 
m Naughton (1991), and in Yi (1990). Here it is worth emphasizing two things. 
First, the inflation is not only an economic problem but also a political problem 
in China. Policy-makers in the gerontocratic government all have a vivid image 
of hyperinflation before 1949. They believe that the hyperinflation was a 
important factor which contributed to the rapid collapse of the Kuomingtang 
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government (the legal government before 1949). While in some developing 
countries, 20% inflation rate might be acceptable, it is definitely not in China. 
Second, inflation and inflationary expectations influence the demand for money 
of households and firms significantly. In 1988, inflation (officially 18.5%) 
caused panic buying and hoarding by both households and firms, which resulted 
in a dramatic decrease in bank deposits (US $0.23 billion) in August, 1988. 
Since the interest rate has been fixed and inflationary expectations are an 
important factor that influences the demand for money, it could be natural to 
include inflationary expectations as an explanatory variable in the money 
demand equation. Yi (1990) has classified different expectations hypotheses into 
three general categories: ad hoc expectations, rational expectations, and 
autoregressive process expectations. Yi has estimated and evaluated various 
ways of forming inflation expectations using the annual data from China and 
concluded that the rational expectation model and second-order autoregressive 
process out-perform other expectation hypotheses in terms of prediction errors. 
Meanwhile, he finds that static (naive) expectations (Turnovsky,1977) also 
performs fairly well in terms of prediction error. 
1tt = Pt-I (5) 
Equation(5) is called static expectations, according to which the anticipated rate 
of inflation for period t equals the actual rate of inflation in the previous period. 
Here, 7tt is the expected rate of inflation, and Pt-1 is the actual inflation rate in the 
previous period. 
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3.3 The establishment of the central bank 
In 1984, the establishment of the Central Bank and reserve system 
brought fundamental change to the money and banking sector in China. Before 
reform, the money supply was basically endogenously determined. Money was 
an accounting tool to accommodate the physical allocation of resources. After 
the establishment of the central bank and the reserve system, the money supply 
process has gradually become a money creation mechanism through the 
multiplier effect. The Central Bank tries to tune macroeconomic conditions by 
controlling the money supply. It is obvious that the central bank's control 
through monetary policy works only when the demand for money of households 
and firms are responsive to the changes of policy instruments (such as the 
interest rate, open-market operations). So the establishment of the central bank 
has certainly influenced the money demand in China. Before the estimation of 
money demand equation( 4 ), we will first describe data set to be used. 
4. Data 
The amount of economic information available from China has increased 
exponentially in recent years. However, due to the difference in statistical 
measures and economic systems, the Chinese economic data need to be 
explained before econometric modeling. Economic data comes from three 
sources: Chinese official sources (State Statistics Bureau), International 
Monetary Fund, and data sets collected by different authors. As far as the money 
and banking sector is concerned, the typical publications from the first source 
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are Statistical Yearbook of China and Almanac of China's Financial and 
Banking; an example of the publications from second source is International 
Financial Statistics; examples of the third source are Chow (1987) and Chen 
(1989). Given the multiplicity of data sources and their disparate measurement 
techniques, it is common to see different authors use different measures for the 
same variable in both Chinese and Western literature. So in this section, all data 
sets used in this paper are defined. Although the definition may not receive 
unanimity, at least all readers can understand how the data sets are defined. 
There are at least three ways of measuring M2: the official M2 published 
by the People's Bank of China in its money survey; the M2 calculated from the 
consolidated balance sheet of the state-owned banking system; and the "money 
plus quasi-money" series published by the IMF in International Financial 
Statistics. The first M2 series is available since 1985 and the third M2 series is 
started from 1977. The only complete M2 series for the period 1952-1989 is the 
second measure, which is calculated from the consolidated balance sheet of the 
state-owned banking system by using the following formula: 
M2=(all deposits + currency in circulation - central government's 
deposits) 
Notice that this M2 does not include the financial activities of Rural 
Credit Cooperatives(RCCs). Although the three measures of M2 are somewhat 
different, they are highly correlated. In this paper, the second measure of M2 
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will be used to estimate the demand for money. Figure 3 shows the natural 
logarithm of real per capita M2 (deflated by the OPI and MPI). 
ANI in Figure 4 is the adjusted National Income calculated in the mixed 
price index of both OPI and MPI. ANI is an explanatory variable in the money 
demand function to measure the transaction demand for money. An alternative 
measure would be Gross National Product, which is available since 1978. 
UP in Figure 5 represents the proportion of urban population and will be 
used as a proxy of the monetization process. The State Bureau of Statistics of 
China has changed the definition of "urban population" at least a couple of times 
in the past decade. The proportion of urban population used in this paper is the 
data published in Statistical Yearbook of China (1990). This definition of urban 
population was .used by the National Bureau of Statistics for six consecutive 
years. As we can see from the data appendix of this paper, the proportion of 
urban population was unbelievably high according to this definition (51.7% in 
1989). Perhaps this definition included all the population in the newly 
established townships into the category of "urban population," even though those 
people do not have the official resident registration card (chengshi hukou). Since 
1992, the State Bureau of Statistics has changed the definition of urban 
population again, which is very close to the old definition before 1984. 
According to the data published in Statistical Yearbook of China (1992), the 
proportion of the urban population was 26.21 % in 1989 and 26.37% in 1991. 
Nevertheless, in this paper we use the proportion of urban (and township) 
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population data published by the State Bureau of Statistics (Statistical Yearbook 
of China. 1990, page 89). 
M2 in Figure 6 is the seasonally adjusted nominal per capita M2 for the 
period 1983.1-1989.4. Retail sales is the total retail sales for the same period. 
Seasonal influence has been eliminated by the seasonal indices (Newbold,1984). 
The seasonal indices for M2 series are 98.84, 97.83, 97.57, 105.75; the seasonal 
indices for retail volume series are 102.47, 97.36, 93.86, 106.31. Using the retail 
volume to substitute for the national income as the explanatory variable in the 
seasonal money demand function is based on two reasons. First, the seasonal 
national income data is unavailable. Second, calculation of the added value of 
the agricultural sector makes the work of estimating the seasonal national income 
tediously long. Finally Figure 7 provides the natural logarithm of the quarterly 
official and market price indices for the period 1983.1-1989.4. 
Although significant progress has been achieved in the data collection 
process, the limitations of data are still obvious and remain one of the most 
difficult obstacles of empirical research for China. The data used in this paper 
are the best available and their definitions are explicitly given. Problems such as 
seasonal effects, nonstationary series, conversion from the monthly data to 
quarterly data have been carefully dealt with and will be discussed in detail in the 
next section when the empirical results are presented. Notice that the potential 
problems due to the use of an imperfect measure of a true variable (errors in 
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variable) are applicable here (although all economic data suffer from these 
problems to a certain degree). 
In the next section, we will derive the money demand functions that 
reflect the characteristics of the Chinese economy. In particular, the 
inflationary expectations and the monetization process will be incorporated into 
the money demand functions. 
5. Money Demand Functions and Empirical Results 
"The important consideration for money theory and policy is whether the 
demand for money can be treated as a reasonably stable function of a fairly small 
number of variables and whether this function can be empirically specified with 
reasonable accuracy." Friedman (1966) made this eminent remark thirty years 
ago, the main point of which still could serve as the guideline of estimating the 
money demand in China today. 
5.1 Deriving the money demand models 
There are two arguments in the second section. First, people are supposed 
to have alternative consumer goods to select, so the lack of financial securities 
does not undermine the analysis on the money demand. Second, during the 
observation period, there was no long-time forced saving. So we assume, in a 
general sense, the quantity of money demanded was equal to the quantity of 
money supplied. In other words, the models we are going to discuss next are 
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equilibrium models not disequilibrium models.6 In section three, monetization 
process and inflationary expectation were brought up as two of most important 
variables determining the demand for money in China. These two factors will be 
incorporated into the money demand models in an estimable manner. 







Here y is the real national income, m=(MIP) is the real quantity of money, k= 
(lN) is the Cambridge k. Notice that the exchange equation is true for both 
aggregate and per capita data. If k is a constant, it is obvious that the income 
elasticity of the real money stock is equal to 1. In order to check whether the 
income elasticity is equal to one, the first model is given below. This model is 
derived by taking the derivative on both sides of equation (7). Also, a dummy 
variable is added to distinguish the period before reform (1952-1978) from the 
reform period (1979-1989). 
Model 1: In (m) = C +In (y) + D (8) 
6 This is only one observation for money, we assume that it is the quantity of money supplied as well as 
the quantity demanded. 
7 Chow (1987) also uses a similar model based on the quantity theory of money demand, but he does not 
incorporate the monetization process and inflationary expectation into his model. For a detailed 
discussion on the general forms of a money demand fuction, see Hendry and Ericsson (1991) and 
Friedman and Schwartz (1991). 
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Here In is the natural logarithm, C=ln (k), D is a dummy variable. Considering 
the adjusted exchange equation (1) is more accurate, we adjust the Model (1) to: 
Model 2: In (m)= C + In (y) + In (/..,) + D (9) 
Equation (9) is similar to equation (8) except an additional variable representing 
the proportion of monetized economy. 
The most difficult problem of equation (9) is to find an appropriate /..,. 
One way to solve this problem is to directly estimate /.... Theoretical analysis of 
estimating the /.., is found in Appendix B of this paper. Due to the high 
complexities of monetization which involve a lot of factors, it is very difficult to 
find an estimate which can simulate the complete monetization process of a 
country. Considering the availability of data, even if an acceptable formula 
exists , it is still arduous work to estimate /.... Another way to solve this problem 
is to try to find an observable variable which is a proxy of /.... Since people 
generally accept the view that the urbanization has a highly positive correlation 
with monetization, it is reasonable to employ the proportion of urban population 
to simulate the monetization. The word "urban" was redefined in 1984 by the 
State Bureau of Statistics and the data of urban population published by the 
Statistical Yearbook of China is not consistent throughout the observation 
period. Nonetheless, it is still one of the better proxies since other series suffer 
more or less the same problem. For simplicity, I will use the urban percentage of 
population to approximate /.., in this paper. Alternative measures that could 
represent the monetization process are the total volume of transactions in free 
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markets, the number of free markets, the total retail sales by farmers to city 
dwellers, etc. The total value of transactions in free markets has also been used 
as a proxy of the monetization process in the money demand equation and the 
result of the estimation is qualitatively the same.s 
Equation (8) and (9) can be considered as the conditional probability of 
the dependent variable given independent variables. In other words, there is an 
unobservable stochastic error term attached to each model. 
5 .2 The estimation method 
In a provocative study, Nelson and Plosser (1982) find that most 
macroeconomic time series behave like random walks. Plosser and Schwert 
(1978) also argue that with most economic time series, it is usually better to 
work with differenced data rather than data in levels. They also show that the 
risk associated with an underdiff erenced model is much larger than that of an 
overdifferenced model. To investigate whether the data employed in this paper 
are random walks, some kind of unit root test should be performed. Both from 
visual inspection of the data plots and from the reform experience in China, it is 
8 If one accepts that estimating 'A is not feasible due to the lack of available data, then using an 
observable variable to approximate the monetization process is the only alternative. The disadvantage of 
this approach is that no matter which variable is selected, it can only mimic part of the monetization 
process and some important aspects would be left out. Here I choose the urban percentage of 
population as the proxy without claiming that it represents the entire monetization process. What we can 
say , at least, is that including the urban percentage of population in the money demand equation makes 
sense by itself: Urbanization creates a demand for money. 
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obvious that the structure of demand for money has changed since reform. 
Perron (1990) suggests a test for a unit root in a time series with a changing 
mean, which allows a one-time change in the structure of the series at time TB; 
note that (l<TB < T), where Tis the sample size. Part A of Table 2 reports the 
results of the Perron test. 
In my study, the break point is chosen to be 1978 when reform started. 
Hence, the ratio between TB and T, <I> is equal to 0.73. The critical value (Perron, 
1990) for T = 50 and <I>= 0.70 at the 5 percent significant level is -3.39 for the 
A A 
distribution of ta. By looking at ta in Part A of Table 2, it is clear that we can 
not reject the null hypothesis that there is a unit root for the entire series under 
consideration at the 5 percent significance level. The standard Dickey-Fuller 
(1981) test is biased toward nonrejection of the hypothesis of a unit root when 
the full sample is used and there is a structural change. The correct way of using 
the Dickey-Fuller test is to test a series in which no structural change is assumed. 
Part B of Table 2 provides the F statistics of the Dickey-Fuller test for the 
periods 1952-1978(annual data) and 1983.2-1989.4 (quarterly data), respectively. 
Once again, the standard Dickey-Fuller test for the separate periods fails to reject 
the null hypothesis that the time series have a unit root. Recall that the critical 
values of the Dickey-Fuller test are higher than those of the commonly used F 
test. The 5 percent critical values are 7.24 and 6.73 for sample sizes equal to 25 
and 50, respectively. From the results in Table 2, we cannot reject the null 
hypothesis at the 5 percent level that they are random walks for all the time 
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series data described above. On the contrary, the evidence strongly suggests that 
most time series under consideration behave like random walks (the estimated 
coefficient for the time trend is close to zero and the first order correlation 
coefficient is close to one). Since a random walk does not have a finite variance, 
a regression of one against another can lead to spurious results. The Gauss-
Markov theorem would not hold and ordinary least squares (OLS) would not 
yield a consistent parameter estimator. 
To mitigate the nonstationary nature of the data set, I use the general 
differencing approach (Box-Jerkins 1976, transfer function model), which is 
analogous to generalized least squares (GLS). Harver (1981) calls this method 
the two-step full transform method. For expository purposes, the two money 
demand models equations (8) and (9) can be rewritten in the standard matrix 
form: 
(10) 
where y is the dependent variable, Xis the design matrix,~ is the parameter, and 
E is the error term and is assumed to have a first order serial correlation structure. 
In the first step, ordinary least squares (OLS) is applied to equation (10) and the 
A 
estimated error are obtained by E = y - X b, where b is the OLS estimate of ~· 
The first order correlation coefficient of the error terms is estimated by an 
iterative process until it converges from the following equation: 
A A 
Et = p et-1+ Vt (11) 
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where Vt is white noise. In the second step, the variance-covariance matrix of e, 
0 2 W, is computed and the GLS estimator: 
(12) 
1s obtained. The GLS estimates, and the estimated first order correlation 
A 
coefficient, P, are reported in Table 3, 4, 5. The t-ratios of the regression 
coefficients are given in parentheses. If the estimate is close to unity, then the 
above procedure and first-differencing approach should yield similar results. For 
all GLS estimates obtained in this paper, the null hypothesis that the residual 
term is non-stationary at the 5 percent significance level can be rejected. In other 
words, it is highly likely that the residual terms for all the final money demand 
models are stationary. 
5.3 The demand for money, 1952-1989 
Table 3 summarizes the regression estimation results for the two models 
discussed above by using the annual data for the period 1952-1989. Each model 
is estimated by using the official, market, and mixed (Appendix A) price 
indices, respectively, as deflators. 
The following points can be observed from Table 3. First, Model I 
provides a first-step approximation by using income as the only explanatory 
variable. In Model I, the coefficients of income elasticity are close to unity, 
indicating that the growth of real per capita income and per capita money 
demand have increased at the same pace. The dummy variable D in Model I is 
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significantly different from zero, suggesting that the demand for money 1s 
different for the periods before and after the reform. 
Second, if we add the monetization factor into the model, then the income 
elasticity decreases (from about unity in Model I to about 0.75 on average in 
Model II). This is quite natural since part of the money demand increases is 
explained by the monetization process. Here, the urban percentage of population 
is used as a proxy of the monetization process. The estimated urban population 
elasticity in Model II suggests that a one percent increase in the urban percentage 
of the population would cause a 0.81 percent to 0.95 percent increase in demand 
for real money balances, depending on which price index is used. 
Third, from Table 3, we can find that the parameters estimated by the 
official price index and the market price index serve as two polar cases of the 
estimation. It is logical to infer that the "true underlying parameter," if there is 
one, would lie somewhere in between the two polar cases, although not always. 
Fourth, it is not surprising to see that the dummy variable in Model II has 
lower t-ratios than those of Model I. One explanation might be that in Model I, 
the dummy variable mitigates the misspecification bias of omitting a true 
monetization variable. Part of the variations due to the monetization process are 
captured by the dummy variable in Model I. Nonetheless, the dummy variables 
in Model II are all significant at the 15 percent level, suggesting again that the 
demand for money is different before and after the reform. In summary the two 
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models in Table 3 together shed light on the long-run money demand trend in 
China. 
Another way to confirm that the demand for money has changed during 
the reform is to apply a Chow (1960) test to Model I and Model II, using 1952-
1978 as the first period and 1979-1989 as the second period. The F statistic of 
the Chow test for Model I is 23.0 with (2,34) degrees of freedom; the F statistic 
for Model II is 22.5 with (3,32) degrees of freedom. In both cases, the null 
hypothesis that the demand for money is the same for the two periods is rejected. 
Next, we will estimate the demand for money for the two periods separately. 
5.4 The Demand for Money. 1952-1978 
Table 4 reports the estimation results of the demand for money (Model II) 
for the period 1952-78. A comparison with the estimates for the entire period, 
1952-1989, yields the following two points. First, the estimated income 
elasticity in Table 4 is quite similar to that in Table 3. The intercepts in Table 4 
are much larger in absolute value compared to those in Table 3. Second, the 
estimated elasticity of the urban percentage of population in Table 4 is much 
greater than that in Table 3. The economic interpretation is that the urban 
percentage of population series had first increased rapidly in the period 1952-
1960 and had remained fairly stable for the period 1961-1978. This pattern fits 
the per capita M2 series very well up to a constant, keeping other variables fixed. 
This constant is the estimated elasticity of M2 with respect to the urban 
population. The high value (approximately equal to 2) of the elasticity of urban 
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population explains the rapid growth of per capita M2 in the period 1952-1960. 
The estimate indicates that for a 1 percent increase in urban population, there 
was a roughly 2 percent increase in per capita M2, keeping other variables 
constant in the period 1952-1960. For the period 1961-1978 the urban 
population series had little variation, coinciding with the fact that the 
monetization process was frozen during this period. The main explanatory 
power of the variation of M2 came from the per capita national income series for 
the variation 1961-78. These patterns can be seen by comparing Figures 2, 3,4 at 
the end of this paper. 
5.5 The Demand for Money.1983.1-1989.4 (Quarterly Data) 
The money demand function in Table 3 and 4 ignored the measure of the 
opportunity cost of holding money. As mentioned in previous section, interest 
rates in China have been strictly controlled and virtually fixed at a level that was 
far below the equilibrium level. Consequently, interest rates could not reflect the 
opportunity cost of holding money. One alternative is to use inflationary 
expectations as a proxy for the measure of the opportunity cost of holding 
money. However, as the economic system changes, the way that people form 
their inflationary expectations also changes. It is hardly convincing to estimate 
the inflationary expectation from 1952 to 1989, due to drastic institutional 
changes after 1978. In fact, there was very little inflation before 1978, except in 
the period 1959-1961. 
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Fortunately, we have quarterly data for the period 1983 .1-1989 .4 (in 
Figures 6 and 7), thanks to a series of publications of economic information in 
the 1980s, including periodicals such as The Monthly Bulletin of Statistics of 
China and China Finance. 
If we use the last period's actual inflation rate as the expected rate of 
inflation in the money demand function as an explanatory variable to measure 
the opportunity cost of holding money, we have 
ln(m) = C + ln(rs) + 1t + ln(UP) (13) 
where (rs) is retail sales in real terms, which serves as a proxy for the income 
variable, n: is the expected rate of inflation defined by equation (5), and UP is 
the urban percentage of population. Again, the stochastic error term attached to 
the end of equation (13) is omitted. 
Equation ( 13) deserves more discussion. The retail sales rs is employed 
because quarterly national income data are not available.9 The static 
expectations approach is used in equation (13) for several reasons. First, using 
static expectations for this period is intuitively plausible. Inflation is a new 
phenomenon for the People's Republic of China. Most people (including a lot of 
government officials) do not understand the mechanism of inflation very well. 
They are fairly "naive" in a sense captured by static expectations. Second, the 
9 Because agricultural products still account for a large proportion of the national income and their 
production cycle is a year, estimating the quarterly national il)come is tedious and less rewarding . We 
therefore use retail sales to approximate the transaction demand for money. 
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empirical evidence (the pamc buying behavior in 1988 and massive saving 
behavior in 1989 and 1990) in China supports the static expectation formulation. 
Static expectations mimic the public's inflationary expectations reasonably well 
in terms of the mean squared error of prediction, especially when we consider 
the quarterly data. Third, use of static expectations is simple. We would like to 
use the simplest approach to convey the main points of this paper without failing 
into the complications of how inflationary expectations are formed. For 
instance, if one uses adaptive or extrapolative expectations, then the question is 
why adaptive and why extrapolative. If one uses rational expectations, then the 
question is how to choose the model---why use this model selection criterion 
instead of another one? Fourth, static expectations make sense by themselves in 
the money demand equation. They imply that people's demand for money of this 
quarter depends (inversely) on the actual inflation rate of the previous quarter.10 
Equation ( 13) is estimated by the GLS method and the result is summarized in 
Table 5. 
Equation (11) assumes that the error term is a first order autoregressive 
process. For the quarterly data, we are also concerned with the possibility of 
higher order serial correlation. Breusch (1978) and Godfrey (1978) propose 
some simple tests for higher order serial correlation in a fairly general setting. 
IO Alternative ways to estimate the expected rate of inflation have been also tried (e.g. second order 
autoregressive process, rational expectation models selected by information model selection criteria 
(Hsiao 1981)), the results are very similar to those presented in Table 5. 
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These tests are derived from the Lagrange Multiplier (LM) principle. The LM 
test is conducted for the residuals terms estimated by GLS for the quarterly data 
1983-1989. Because of the limited degrees of freedom in my sample, I believe 
that going back four quarters is sufficient. The possible error structure is: 
Ct = P1 Ct-I+ P2 Ct-2 + p3 Ct-3 + p4 Ct-4 +Vt (14) 
Let's test the null hypothesis Ho: P1 = P2 = P3 = P 4 = 0. The test statistic is 
distributed as a Chi-square distribution with four degrees of freedom, (see 
Maddala 1992 for a detailed discussion of the testing procedure). The X 2 
statistics are summarized in last column of Table 5, from which we cannot reject 
the null hypothesis (the critical value of the X2 distribution with four degrees of 
freedom is 9.49). In other words, the LM test result does not indicate that higher 
order serial correlation is a problem for the quarterly data. 
The remaining results in Table 5 are self explanatory. If we use the mixed 
price index case as an example, the estimated elasticity for per capita retail sales 
is 0.65, the estimated elasticity for urban population is 0.51, and as the expected 
inflation rate increases, the per capita demand for real balances of money drops 
by a small fraction. It is worth mentioning that the coefficients of the inflationary 
expectation variable have the correct sign (negative) and are significant at the 10 
percent level for all three cases, although they are quite small in magnitude. 
The parameter estimates in Table 5 seem plausible. The result that the 
coefficients of the inflation expectation variable are highly significant in all three 
cases indicates that inflationary expectations have played an important role in 
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money demand determination. On the other hand, the small magnitude of these 
coefficients reflects the fact that although the inflationary expectation is a 
significant factor that influences money demand, it is still a small one compared 
to the transaction demand and the monetization process for the period. 
6. Summary 
Both the theoretical analysis and statistical evidence indicate that the 
demand for money in China has changed significantly since economic reform. 
Consequently, the demand for money is estimated separately for the two periods. 
The results of the Dickey-Fuller test indicate that most time series data used in 
this paper behave like random walks or have random walk components. An 
appropriate differencing transformation must be performed before the money 
demand equation is estimated. In this paper, p-differencing is used to the original 
data and the final money demand equation is estimated by GLS. For all the GLS 
estimates obtained, we can reject the null hypothesis that the residual term is 
nonstationary at the 5 percent significant level. The LM test results do not 
indicate that higher order serial correlation is a problem for the quarterly data 
used in the paper. 
The monetization process and the inflationary expectations are 
incorporated into the money demand functions in this paper. Since economic 
reform started, the introduction of a responsibility system in the agricultural 
sector and the astonishing growth of the township and village enterprises and the 
private business have engendered an extraordinary demand for money. The 
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monetization process is certainly an important factor in estimating the demand 
for money. The preliminary results of this study indicate that including a 
monetization variable into the money demand function has increased its 
explanatory power significantly. 
The expected rate of inflation provides a feasible alternative to estimate 
the opportunity cost of holding money. However, there is no consensus on how 
to estimate inflationary expectations empirically. One way to mitigate this 
problem is to estimate equation ( 13) by using inflationary expectations calculated 
from different models and see how robust the result is. In this paper, the 
estimated coefficients of the inflationary expectation variable are statistically 
significant for various expectation formations. These results strongly suggest 
that inflationary expectations are a significant factor that influences money 
demand, although its magnitude is still small compared to the influence of 
transaction demand and monetization process. 
The results of this paper have clear policy implications. First, it suggests 
the growth rate of the money supply should accommodate both GNP growth and 
the monetization process. Each important reform step is associated with a 
monetization consequence. In the past, the introduction of the responsibility 
system in the rural area and the change of the investment scheme from the fiscal 
allocation method to bank loans caused extraordinary demand for money. Future 
reform in the housing sector and increasing the size of the stock and bond 
markets will certainly have monetization consequences, perhaps different ones. 
Money Demand Determination in China 42 
The central bank should anticipate the demand for money changes caused by a 
reform and formulate its monetary policy accordingly. Second, low inflation and 
consistent monetary policy are clearly preferable since inflationary expectations 
are very important in determining the money demand, and a high inflationary 
expectation would cause instabilities in the economy. Maintaining a low level of 
inflation is particularly difficult when the central government has a huge fiscal 
deficit. Discipline in the money supply requires a more developed financial 
market--especially the bond markets--and a relatively independent central bank. 
Third, the control over interest rates should be gradually relaxed so that interest 
rates can be used in the money demand equation to reflect the opportunity cost of 
holding money in the future. Without market equilibrium interest rates, it is 
impossible for the financial market to function properly. A market interest rate 
is also a necessary condition for an effective and feasible reform in the housing 
sector. 
This paper should be regarded as a first step towards estimating the 
money demand in China. Future research is needed in the area of the 
monetization process and in how to estimate with more accuracy the proportion 
of the economy that is monetized. More sophisticated econometric techniques 
(error correction models and the cointegration approach) are worth exploring 
with this data set. The autoregressive conditional heterosedasticity (ARCH) and 
generalized ARCH (Engle 1982) models are also attractive if one believes that 
the variance is time dependent for the period 1983-1989. 
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Appendix A: Sample of The Mixed Price Index 
Selecting the price index that is the best estimate of the price level is a 
controversial problem and the selection could affect the quality of calculation on the 
real inflation rate. Some scholars prefer the urban living cost index because it includes 
official price index, market price and negotiable price. But the urban living cost index 
does not give a sufficient weight to the market price. So as a result, the urban living 
cost index is very close to (a little higher than) official index. Feltenstein and Ha 
(I 99 I) employ the above method to estimate the real price index from I 978 to I 988. 
During the period I952-I989, there were too many political movements and 
institutional changes that make any systematic modeling approach less attractive. 
Therefore, we adopt a year by year fine-tuning approach to construct the mixed price 
index. The dividing lines of periods are determined by the major economic institutional 
changes (usually caused by political movements), the weights are estimated according 
to the share of the planned and market economy in each period. At the same time, we 
also consider the scope of black markets (transactions not recorded) and the difference 
between the official and market price indices, which reflects the degree of repressed 
inflation. Here we construct an ad hoc mixed price index, which is a weighted average 
of the official and market price indies. The weights are shown in Table A. I. In Table 
A. I, for those periods when economic data are available, the weights are estimated to 
reflect the share of the planned and market economy. For example, scattered data on the 
spending patterns of consumers and firms can be found from Liu(l 980), The Great Ten 
Years. and Cheng (1982) for the period I952-I957 and Yang (I987) for the period 
I978- I985. For those periods when economic data are not available, the weights are 
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estimated based on historical knowledge. For instance, during the Cultural Revolution 
period (1966-1976), free markets were criticized as "capitalism" and the number and 
size of free markets were reduced significantly in that period. Consequently, a 90 to 10 
split is assigned between the official and market price indices. 
Table A.1 
Weights of A Mixed Price Index 
Period Official Price Market Price Note 
1953-1957 0.60 0.40 First five year plan 
1958-1959 0.80 0.20 Great leap forward 
1960-1962 0.70 0.30 Famine period 
1963 0.75 0.25 Adjustment period 
1964-1966 0.80 0.20 Socialist education 
1967-1976 0.90 0.10 Cultural revolution 
1977-1978 0.85 0.15 Transition period 
1979-1989 0.75 0.25 Economic reform 
As argued in the paper, the official price index tends to underestimate the true 
inflation level whereas the free market index tends to overestimate it. The true price 
index, which was unobservable, should lies somewhere in between. The mixed price 
index constructed above is merely a proxy of the underlying latent variable. Although 
it is a fact that almost all economic variables are measured with errors, the consequence 
of a latent variable (in the errors in variable context) in standard econometric analysis is 
applicable here (see, e.g. Maddala, 1992, Charpter 11). 
It is very easy to criticize this mixed price index. For example, within each 
period, there were subperiods; the weights are estimated to represent a national average, 
but a particular region might be quite different. ~otice that I am not promoting this 
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mixed index as "the true index"; rather, it is just one way to estimate the true inflation 
level. In the estimation of the money demand equations, I see that the parameter 
estimated by using the mixed price index are usually(but not always) between those 
estimated by the official and market price indices. 
Appendix B: How to Estimate A. 
The proportion of the economy monetized A. can be estimated at least 
theoretically by the following ad hoc procedure. According to the Chinese way of 
classification, the national income consists of six components: agriculture, industry 
construction, transportation, commerce, and service. Then in terms of percentage, we 
have 
lOO=a+i+b+t+c+s (A-1) 
where a, i , b, t, c, s are national income from agriculture, industry, construction, 
transportation, commerce, and service sectors respectively. If we can estimate the 
monetized proportion of each sector, then the proportion of the monetized economy as a 
whole could be calculated by 
A. = a Aa + i Ai+ b Ab+ t At+ c Ac+ s As (A-2) 
where Aa, Ai, Ab, At Ac As are proportions of the economy monetized in each sector. 
Let us look at the agriculture as an example. In 1952, 57.7 percent of total national 
income was from agriculture. Only about one third of the rural output entered into 
markets at that time; the remaining two thirds was directly consumed by peasants. By 
1985, the share of national income from agriculture decreased to 35.4 percent, and 63.9 
percent of the total rural output entered into markets (Statistical Yearbook of China, 
1989, page 32;). In the past decade, the introduction of the responsibility system in the 
rural area and the gradual releasing of controls over the distribution of agricultural 
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products have obviously increased the proportion of agricultural products that entered 
the market. We would be able to estimate Aa if the data are available. 
We can do this kind of estimation for each sector. It is obvious that the 
estimation of A is not only tedious, but also requires a lot of information. Furthermore, 
it is very difficult to establish a general rule by which the A can be estimated 
systematically, because in the past there have been too many exceptions and drastic 
institutional changes that caused jumps and discontinuities of the A. 
There is some literature on this topic. For example, Yang (1988) estimated the 
percentage of the monetized economy in China for the period 1978-1986. Xiaoxiang 
Huang ( 1988) suggested that the money supply needed to increase 6-8 percent a year to 
accommodate the newly monetized economy. Unfortunately, none of them provided 
detailed expositions of their estimations. After all, in a developing country, economic 
growth and monetization have happened in tandem. It is very difficult to have a precise 
measurement of the monetization process. The monetization process depends primarily 
on two things: the degree of economic development and the institutional or structural 
change of the economy. In the case of China, both of these factors are changing. 
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Table 1.1 
Money Supply, Price Indices, GNP. and Bank Deposits 
(All in billion yuan at current price except percentage) 
Year MO M1 M2 OPI(%) MPI(%) 
1978 21.20 94.9 115.91 121.6 221.6 
1979 26.77 117.70 145.81 124.0 211.6 
1980 34.62 144.30 184.29 131.4 215.8 
1981 39.63 171.10 223.45 134.6 228.3 
1982 43.91 191.40 258.98 137.2 235.8 
1983 52 .. 98 218.30 307.50 139.3 245.7 
1984 79.21 293.20 414.63 143.2 244.7 
1985 98.78 326.20 488.43 155.8 286.8 
1986 121.84 402.40 626.16 165.1 310.0 
1987 145.45 459.10 766.45 177.2 360.5 
1988 213.40 548.70 928.89 210.0 469.7 
1989 234.40 577.30 1092.0 247.2 520.4 
1990 264.40 687.50 1390.9 252.4 490.7 
1991 317.80 844.60 1755.6 259.7 486.3 

















Note. MO is defined as currency in circulation at the end of the year. Ml is equal to MO plus 
demand deposits of firms, institutions; M2 equals Ml plus and passbook saving and term 
deposits of households; OPI =official general retail price index (1952=100); MPI =free 
market price index of consumer goods (1952=100); GNP= gross national product; HBD = 
total households bank deposits. From Almanac of China's Finance and Banking. 1992, 
Beijing, China; Statistical Yearbook of China. 1992, Beijing, China and Almanac of China's 
Prices, 1990, Beijing, China. 
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Table 1.2 
Excess Money and the Income Velocity 
(All numbers are in percentage except the velocities) 
Year GMO GM2 GGNP OIR EMO EM2 VMO VM2 
1978 8.5 4.7 0.7 16.92 3.10 
1979 26.3 25.8 7.6 2.0 16.7 16.2 14.93 2.74 
1980 29.3 26.4 7.8 6.0 15.5 12.6 12.91 2.43 
1981 14.5 21.2 4.5 2.4 7.6 14.3 12.04 2.14 
1982 10.8 15.9 8.7 1.9 0.02 5.3 11.93 2.01 
1983 20.7 18.7 10.3 1.5 8.9 6.9 10.96 1.89 
1984 49.5 34.8 14.7 2.8 32.1 17.4 8.79 1.68 
1985 24.7 17.8 12.8 8.8 3.2 -3.7 8.67 1.75 
1986 23.3 28.2 8.1 6.0 9.0 13.9 7.98 1.55 
1987 19.4 22.4 10.9 7.3 1.1 4.1 7.80 1.48 
1988 46.7 21.2 11.3 18.5 17.4 -8.1 6.57 1.51 
1989 9.8 17.6 4.4 17.8 -12.4 -4.6 6.82 1.46 
1990 12.8 27.4 4.1 2.1 6.6 21.2 6.69 1.27 
1991 20.0 26.2 7.7 2.9 9.4 15.6 6.25 1.13 
1992 36.0 31.0 12.8 5.4 17.8 12.8 5.54 1.04 
Note. GMO= growth rate of MO; GM2 = growth rate of M2; GGNP =growth rate of gross 
national product in real term; OIR = official inflation rate measured by general retail price 
index; EMO = (growth rate of MO) - (growth rate of GNP + official inflation rate); EM2 = 
(growth rate of M2) - (growth rate of GNP+ official inflation rate); VMO =GNP velocity of 
MO; VM2 =GNP velocity of M2; From Almanac of China's Finance and Banking. 1992, 
Beijing, China; Statistical Yearbook of China. 1992, Beijing, China and Almanac of China's 
Prices, 1990, Beijing, China. 
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Table 2 
Testing For Unit Roots PART A Perron's Full Sample Unit Root Tests with 
Changing Mean for 1952-1989 Annual Data 
Series ( Yt) /\ A µ tµ 'Y A d A a A ty td ta 
M20 0.38 2.94 0.16 2.64 0.03 0.36 0.92 -2.65 
M2M 1.14 2.83 0.45 2.68 -0.10 -0.39 0.69 -2.74 
NIO 0.51 1.47 0.09 1.34 -0.03 -0.28 0.90 -1.42 
NIM 2.42 3.32 0.35 2.52 -0.12 -0.41 0.48 -3.31 
ln(UP) 0.18 1.42 0.08 2.57 -0.03 -0.55 0.94 -1.37 
Note. 
M20 = log of the real per capita M2 deflated by official price index; M2M = log of the real per 
capita M2 deflated by market price index; NIO = log of the real per capita national income 
deflated by official price index; NIM = log of the real per capita national income deflated by 
market price index; In (UP) = log of the percentage of urban population. The regression is : 
where Dt = 0 if t ~ TBand 1 otherwise; TB is equal the year 1978 (the 27th observation), in 
which the change occurred; T = 38; D(TB)t =1 if t =(TB+ 1) and 0 otherwise; 
Ayt-I = Yt-I - Yt-2 and k = 1. All the t statistics are for testing the null hypothesis that the 
parameter is equal to zero except t<l, which is the t statistic for testing the null hypothesis that 
A 
a = 1. The critical value for the distribution of t<l for <I> = 0. 7, T = 50 at 5 percent significant 
level is -3.39 (Perron 1990). 
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Table 2 
Testing For Unit Roots PART B F Statistics of the Dickey-Fuller Test 
1952-1978 Annual Data 
Time series M20 M2M NIO NIM UP 
F(2,21) 4.16 6.25 7.02 4.16 2.89 
1983.1-1989.4 Quarterly Data 
Time series M20 M2M NIO NIM UP 
F(2.22) 1.81 3.36 2.78 2.45 4.77 
Note. The critical values for the Dickey-Fuller test are higher than the regular F test. The 5% 
critical values are 7.24, 6.73 for sample sizes equal to 25 and 50, respectively. 
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Table 3 
Estimation of Money Demand Function From Annual Data: 1952-1989 
Part A: Estimation of Model I (equation 8) 
Money c In (y) D R1 DW A PIX 
Demand 
M20 -2.269 l.235 0.273 0.722 l.268 0.805 
(-2.59)** (7.42)** (l .95)* (7.91)*** 
M2M -0.397 0.864 0.419 0.791 1.322 0.793 
(-0.92) (9.89)*** (3.25)*** (7.63)*** 
M2W -0.944 0.981 0.360 0.718 l.311 0.808 
(-1.46) (7.88)*** (2.68)** (8.01)*** 
PartB: Estimation of Model II (equation 9) 
Money c In (y) In (UP) D R1 DW A 
Demand p 
M20 -2.365 0.719 0.949 0.185 0.814 l.285 0.802 
(-3.24)*** (3.76)*** (3.96)*** (l.55) (7.72)*** 
M2M -2.427 0.792 0.810 0.188 0.882 1.356 0.803 
(-4.65)*** (l l.76)*** (5.01)*** (1.75)* (7.75)*** 
M2W -2.327 0.752 0.869 0.164 0.824 1.340 0.826 
(-3.88)*** (7.06)*** (4.64)*** (l.47) (8.41)*** 
Note. " * " indicates the statistical significance at 10% level; " ** " for 5% level; " *** " for 
1 % level. C= intercept; M20, M2M and ln(UP) are defined as in Table 2; D = dummy 
variables, D = 0 for the period 1952-1978, D = 1 for 1979-89; R2 = coefficient of 
determination of the transformed (GLS) model; DW =Durbin-Watson test for the transformed 
A 
PIX (GLS) model. The t-ratios of the regression coefficients are in parentheses. = the 
A 
estimated first order correlation coefficient from the original (untransformed) data. P is used 
to estimate the variance-covariance matrix of the error term, which is used in the generalized 
least squares (GLS) estimation. 
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Table 4 
Estimation of Money Demand Function From Annual Data: 1952-1978 
Money c In (y) ln(UP) Rz DW A p 
Demand 
M20 -6.606 0.899 2.129 0.809 1.202 0.496 
(-5.99)*** (4.82)*** (4.76)*** (2.74)** 
M2M -5.137 0.772 1.805 0.840 1.322 0.581 
(-4.90)*** (9.67)*** (5.17)*** (3.42)*** 
M2W -6.145 0.834 2.078 0.815 1.168 0.529 
(-5.57)*** (6.71)*** (5.30)*** (2.99)*** 
Note. Notations in Table 4 are the same as in Table 3. 
Table 5 
Estimation of Money Demand Function From Quarterly Data: 1983.1-1989.4 
Money c In (rs) 1t ln(UP) R2 DW A p 
Demand 
M20 1.152 0.657 -.004 0.530 0.932 1.552 0.660 7.63 
(3.16)*** (5.03)*** (-1.97)* (5.08)*** (4.12)*** 
M2M 1.015 0.822 -.002 0.355 0.927 1.400 0.429 7.13 
(2.62)** (6.94)*** (-1.96)* (5.18)*** (2.26)** 
M2W 1.231 0.653 -.004 0.511 0.933 1.507 0.605 6.87 
(3.13)*** (4.64)*** (-2.12)** (5.07)*** (3.57)*** 
Note. " * " indicates the statistical significance at 10% level; " ** "for 5% level; " *** "for 
1 % level. ln (rs) = log of the real per capita retail sales; 1t = expected rate of inflation; the 
remaining notations are the same as in Table 3. Notice that the 5% critical value for 
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Figure 2. The Log of the Official and Market Price Indices (1952=100). From 
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Figure 3. The Log of Real Per Capita M2 (in 1952 yuan). From Statistical 
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Figure 4. The Log of the Real Per Capita National Income (in 1952 yuan). From 
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Figure 5. The Log of the Percentage of Urban and Township Population, 1952-89. From 
Statistical Yearbook of China. 1990 
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Figure 6. The Log of the Nominal Per Capita M2 and Retail Sales, Seasonally Adjusted Data, 
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Figure 7. The Log of the Official and Market Price Indices (1982=100). From Statistical 
Yearbook of China. 1990; Almanac of China's Finance and Banking,1990. 
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Table 6 
Anual Data of Money Supply, Price Indices, National Income and Population 

























































































































































































































































































































Note. MO is defined as currency in circulation by the end of the year; M2 equals Ml plus 
passbook saving and time deposits of households; (Ml is equal to MO plus demand deposits of 
firms, institutions;) OPI =official general retail price index (1952 =100); MPI =free market 
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price index of consumer goods (1952 =100); NI = national income in current price; UP = 
percentage of urban population in total population; POP= total population at the end of year. 
From Almanac of China's Finance and Banking. 1990, Beijing, China; Statistical Yearbook of 
China. 1990. Beijing, China and Almanac of China's Prices. Beijing, China. 
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Table 7 
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Note. M2 = broad money; Rsale = total retail sales; OPI = official general price index (the 
same period last year= 100); MPI =free market price index (the same period last year= 100); 
UP = percentage of urban and township population. SAM2 = seasonally adjusted M2; SARS = 
seasonally adjusted retail sales. The seasonal index calculated for M2 is 98.84, 
97.83,97.57,105.75. The seasonal index calculated for retail sales is 102.47, 97.36, 93.86, 
106.31. OPIC = quarterwise continuous official price index, which is constructed by 
multiplying the OPI of year i by the quarterwise continuous price index of year (i -1). The 
quarterwise continuous price index of the base year (1982) is equal to 100. MPIC = quartewise 
continuous market price index. POP = total population at the end of the quarter which is 
calculated by adding a average quarterly population growth into the last quarter's amount. 
From The Monthly Bulletin of Statistics of China, State Bureau of Statistics, Beijing, 1985-
1990, various issues. Almanac of China's Economy, 1984-1992. 
Money Demand Determination in China 60 
References 
Benjamin, Ward (1980). "The Chinese Approach to Economic Development." in 
R.Demberger,ed. China's Development Experience in Comparative Perspective. 
Cambridge, Massachusetts: Harvard University Press.pp. 91-119. 
Box, G.E.P. and G. M. Jenkins. 1976. Time Series Analysis: Forecasting and 
Control, Revised Edition, San Francisco: Hollen-Day. 
Breusch, T. S. "Testing for Autocorrelation in Dynamic Linear Models." 
Australian Economic Papers. vol. 17, 1978, pp. 334-355. 
Chen Chien-Hsun, "Monetary Aggregates and Macroeconomic Performance in 
Mainland China." Journal of Comparative Economics, vol.13, No.2, 1989, 
pp.314-324. 
Cheng, Chu-yuan. 1982. China's Economic Development, Boulder: Westview 
Press. 
Chow, C. Gregory, "Money and Price Level Determination in China." Journal of 
Comparative Economics, vol.11, 1987, pp.319-333. 
Engle, R.F. "Autoregressive Conditional Heteroscedasticity with Estimates of the 
Variance of U .K. Inflation." Econometrica vol. 50, 1982, pp. 987-1007. 
Feltenstein, Andrew, and Farhadian Ziba, "Fiscal Policy, Monetary Targets, and 
the Price Level in a Centrally Planned Economy: An Application to the Case of 
China." Journal of Money, Credit, and Banking, vol. 19, No.2, 1987, pp. 137-
156. 
Money Demand Determination in China 61 
Feltenstein, Andrew and Jiming Ha "Measurement of Repressed Inflation in 
China: The Lack of Coordination between Monetary Policy and Price Controls." 
Journal of Development Economics vol.36,1991,pp.279-294. 
Feltenstein, Andrew, Lebow, David and Van Wijnbergen, Sweder, "Savings, 
Commodity Market Rationing, and the Real Rate of Interest in China." Journal 
of Money, Credit. and Banking vol.22, No.2,1990, pp.234-252. 
Friedman, Milton "Interest Rates and the Demand for Money." The Journal of 
Law and Economics, 1966, IX, P.85. 
Friedman, Milton and Anna Schwartz, "Alternative Approaches to Analyzing 
Economic Data." The American Economic Review, vol.18,No. 1, pp. 39-49. 
Godfrey, L.G. "Testing for Higher Order Serial Correlation in Regression 
Equations when the Regressors Include Lagged Dependent Variables." 
Econometrica vol. 46, 1978, pp. 1303-1310. 
Harvey. A.C. 1980. "On Comparing Regression Models in Levels and First 
Differences." International Economic Review, Vol.21, No.3, October, pp.707-
720. 
Hendry, David and Ericsson Neil, "An Econometric Analysis of U.K. Money 
Demand in Monetary Trends in the United States and the United Kingdom by 
Milton Friedman and Anna J. Schwartz." The American Economic Review, 
Vol.18, No.1,pp.8-38. 
Hsiao, C. "Autoregressive Modeling and Money --income Causality Detection." 
Journal of Monetary Economics, vol.7, 1981, pp. 85-106. 
Money Demand Determination in China 62 
Hua, Sheng "The Reform in China in the Past Decade: Retrospect, 
Contemplation and Perspective." Jingji Yanjiu,1988.9, pp.11 -12. 
Huang, Xiaoxiang. 1988. "Inflation and Economic Growth." Management 
World, March. 
Komai, Janos. "The Soft Budget Constraint." Kyklos, 1986, 39(1), pp. 3-30. 
Komai, Janos. Economics of Shortage, North-Holland Publishing Company, 
1980. 
Liu Hongru, The Issues of the Socialist Money and Banking, Beijing: The Press 
of Financial Economics of China, 1980. 
Lucas, Robert E. "Econometric Policy Evaluation: A critique." in K. Brunner and 
A. Meltzer, (eds.), The Phillips Curve and Labor Markets, Journal of Monetary 
Economics. Suppl. 1976, pp.19-46. 
Maddala, G.S. Introduction to Econometrics, 2nd edition, New York: 
Macmillian Publishing Company, 1992. 
Naughton, Barry, Growing out of the plan--- Chinese economic reform. 1978-
1990. Cambridge University Press.1995, pp. 38-46. 
Naughton, Barry "Why has Economic Reform led to Inflation?", The American 
Economic Review, May 1991, pp. 207-211. 
Nelson, Charles R. and Charles I. Plosser, "Trends and Random Walks in 
Macroeconomic series." Journal of Monetary Economics vol. 10, 1982, pp. 139-
162. 
Money Demand Determination in China 63 
Newbold, Paul. Statistics for Business and Economics, Englewood Cliffs, New 
Jersey: Prentics-Hall, Inc., 1984. 
Perkins, Dwight H. "Reforming China's Economic System." Journal of 
Economic Literature, 1988, XXVI, pp. 601-645. 
Perron, Pierre "Testing for a Unit Root in a time Series with a Changing Mean." 
Journal of Business and Economic Statistics vol. 8, No.21,1990, pp. 153-162. 
Plosser, Charles I. and G. William Schwert, "Money , Income, and Sunspots: 
Measuring Economic Relationships and the Effects of Differencing." Journal of 
Monetary Economics vol.4, 1978, pp. 637-660. 
Portes, Richard and Santorum Anita, "Money and the Consumption Goods 
Market in China", Journal of Comparative Economics, vol.11,1987,pp.354-371 
Qian Yingyi, "A Theory of Shortage in Socialist Economies Based on the Soft 
Budget Constraint." The American Economic Review, March 1994, 145-156. 
Qian Yingyi, "Urban and Rural Household Saving in China." IMF Staff Paper, 
December 1988,pp. 592-627. 
Szapary, Gyorgy "Monetary Policy and System Reforms in China." Working 
Paper, International Monetary Fund, Washington D.C., 1989 
Turnovsky, Stephen. Macroeconomic Analysis and Stabilization Policy, New 
York: Cambridge University Press,1977. 
Yang Guansan, Yang Xiaodong and Xuang Mingdong, "The Public Response to 
Price Reform." in Bruce Reynold and M. E. Sharp( eds.), Reform in China, 
Chanllenges and Choices, 1987, pp.59-73. 
Money Demand Determination in China 64 
Yang, Zhongwei, et al. 1988. "Diagnosis of the Inflation in China." Jingji 
Yanjiu (Economic Research), 1988.4, pp. 3-11. 
Yi Gang, "The Monetization Process in China during the Economic Reform." 
China Economic Review, Spring, 1991, pp.75-95. 
Yi Gang, "Inflation and Price Instability: An Empirical Study of the People's 
Republic of China." China Economic Review, vol.I, No.2, 1990, pp. 155-165. 
State Bureau of Statistics, Almanac of China's Economy (1981, 1984-1989) 
Beijing, China. 
State Bureau of Statistics, Almanac of China's Financel and Banking 
(1989,1990,1992) Beijing, China. 
State Bureau of Statistics, Almanac of China's Prices (1988,1990), Beijing, 
China. 
International Monetary Fund, Almanac of China's Financial and Banking, 
Washington, D.C., various issues. 
State Bureau of Statistics, Statistical Yearbook of China (1981, 1983, 1984, 
1985, 1987, 1989,1990,1992 Chinese edition) Beijing, State Statistics Bureau. 
State Statistics Bureau, The Great Ten Years, Beijing,1959. 
